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DETAILED ACTION 

1 . Claims 1-84 are presented for examination. 

Claim Rejections - 35 USC §101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claims 1-84 are directed to non-statutory subject matter. 

3. Claims 1,13, and 26 arc directed to a computer implemented method that lacks a tangible 
result. For example, the receiving of parametric information, construction of an abstraction, 
accessing an abstraction, nor determining whether to assign an execution thread to the PPM 
consist of a tangible result. Claims 2-12, 14-25, and 27-28 are rejected for being dependent upon 
rejected independent claims 1,13, and 26. 

4. Claims 29, 4 1 , and 54 are directed to a computer readable medium that may take the form 
of a transmission media. According to page 30, [0064] of Applicant's Specification, 
Transmission media comprises coaxial cables, copper wire, and fiber optics, comprising the 
wires that comprise bus 902. Transmission media can also take the form of acoustic or 
electromagnetic waves, such as those generated during radio-wave, infra-red, and optical data 
communications. Said transmission media is not statutory subject matter and fails to fall under 
one of the four statutory categories of inventions. Claims 30-40 and 42-53 are rejected for being 
dependent upon rejected independent claims 29, 41, and 54. 

5. Claims 57, 69, and 82 are directed to a system that could be interpreted to one of ordinary 
skill in the art as software, per se. The broadest reasonable interpretation of a physical 
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processing module could be interpreted as software, per se. Claims 58-68 and 70-81 are rejected 
for being dependent upon rejected independent claims 57, 69, and 82. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-84 are rejected under 35 U.S.C. 103(a) as being unpatentable over Rashid 
(US 2005/0033831 Al) in view of Brenner et al. (hereinafter Brenner) (US 7,080,379), and 
further in view of Kitntnel et al. (hereinafter Kimmel) (US 6,105,053). 

7. As to claim 1, Rashid teaches a computer implemented method, comprising: receiving 
parametric information pertaining to a physical processing module (PPM) ([0009], [0012], Fig. 
2A, items 210a-210h, etc.). 

8. Rashid is silent in constructing an abstraction of the PPM based, at least partially, upon 
the parametric information, the abstraction comprising an indication of how many logical 
processing entities are provided by the PPM, the abstraction further comprising operational 
information indicating one or more operational characteristics of the PPM. 

9. However, Brenner teaches a multiprocessor system that indicates how many logical 
processing entities (threads, data associated with threads, etc.) are provided by a processing unit 
for the purpose of being able to perform load balancing. One of ordinary skill in the art would 



Application/Control Number: 1 0/66 1 ,4 1 3 Page 4 

Art Unit: 2195 

have known to modify Rashid's multiprocessing system such that it would include the feature of 
determining the load or how many logical processing entities (threads, data associated with 
threads, etc.) are provided by a processing unit. The suggestion/motivation for doing so would 
have been to be able to perform load balancing, and thus, improve the processing of the overall 
system. 

10. Furthermore, Kimmel teaches a multiprocessor system containing a plurality of job 
processors with an operating system that utilizes software abstraction of the hardware 
architecture of the multiprocessor system so that there can be a close affinity between the 
processes and the job processor and that operational characteristics of the job processors could be 
represented in software (col. 1, lines 59-67, col. 2, lines 1-15, Abstract). One of ordinary skill in 
the art would have known to modify the multiprocessor system of Rashid in view of Brenner 
such that it would include the feature of utilizing data abstractions for the execution units so that 
representations could be made on information such as the number of logical processing entries. 
The suggestion/motivation for doing so would have been to increase system throughput, 
maintain a balanced processor load, and ensuring that processes do not languish in the system 
(col. 1, lines 59-67 and col. 2, lines 22-35). 

1 1 . Rashid, Brenner, and Kimmel are all in the same field of endeavor of multiprocessing 
with solving the same problem of load balancing. Therefore, it would have been obvious to one 
of ordinary skill in the art to combine Rashid, Brenner, and Kimmel to obtain the invention of 
claim 1 . 



Application/Control Number: 1 0/66 1 ,4 1 3 Page 5 

Art Unit: 2195 

12. As to claim 2, Rashid teaches wherein the operational information comprises an 
operating clock frequency for the PPM (page 3, [0051], lines 1-3). 

13. As to claim 3, Rashid teaches wherein the operational information comprises an 
indication of a current load on the logical processing entities provided by the PPM ([0079], lines 
20-21). 

14. As to claim 4, Rashid teaches wherein the resource sharing information indicates whether 
a data pathway is being shared by at least some of the logical processing entities (same pathway 
to TLB or to cache, etc.) (page 6, [0081], page 3, [0051], Fig. 2A, items 214a-h or 212a-h). 

15. As to claim 5, Rashid teaches wherein the resource sharing information indicates whether 
a translation lookaside buffer is being shared by at least some of the logical processing entities 
(page 6, [0081], page 3, [0051]). 

16. As to claim 6, Rashid teaches wherein the resource sharing information indicates whether 
a physical processing core is being shared by at least some of the logical processing entities 
([0066], [0099], [0123]). 



17. As to claim 7, Rashid teaches wherein the operational information comprises resource 
sharing information indicating whether one or more resources on the PPM are being shared by at 
least some of the logical processing entities ([0066], [0099], [0123]). 
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18. As to claim 8, Rashid teaches wherein the resource sharing information indicates whether 
a cache memory on the PPM is being shared by at least some of the logical processing entities 
(Fig. 2A, items 214a-h or 212a-h). 

19. As to claim 9, Brenner teaches further comprising: determining, based at least partially 
on the resource sharing information, a queue arrangement for use in assigning execution threads 
to one or more of the logical processing entities (col. 1, lines 24-47). 

20. As to claim 10, Brenner (col. 1, lines 24-47) and Kimmel (col. 1, lines 59-67, col. 2, lines 
1-15, Abstract) teach wherein the abstraction further comprises information indicating the queue 
arrangement. 

21. As to claim 11, Brenner teaches wherein a single queue may be used to hold execution 
threads assigned to two or more of the logical processing entities, such that the two or more 
logical processing entities share the single queue (col. 1, lines 35-40, col. 2, lines 35-37). 

22. As to claim 12, Kimmel (col. 1, lines 16-18) and Brenner (col. 2, lines 35-37) teach 
wherein the two or more logical processing entities share one or more resources on the PPM. 

23. As to claim 13, it is rejected for similar reasons as stated in the rejection of claim 1 . 
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24. As to claims 14-15, they are rejected for the same reasons as stated in the rejections of 
claim 2-3, respectively. 

25. As to claim 16, it is rejected for the same reasons as stated in the rejection of claim 7. 

26. As to claim 17, Rashid ([0123]), Brenner (see Abstract) and Kimmel (col. 13, lines 42- 
46)teaches in response to a determination to assign an execution thread to the PPM, determining, 
based at least partially upon the resource sharing information, to which of the logical processing 
entities to assign the execution thread. 

27. As to claim 18, it is rejected for the same reasons as stated in the rejection of claim 4. 

28. As to claims 19-21, they are rejected for the same reasons as stated in the rejections of 
claim 4-6, respectively. 

29. As to claim 22, Rashid ([0123]), Brenner (see Abstract) and Kimmel (col. 13, lines 42- 
46) teaches wherein the abstraction further comprises information indicating a queue 
arrangement for use in assigning execution threads to one or more of the logical processing 
entities, wherein the queue arrangement indicates a particular queue assigned to two or more of 
the logical processing entities such that the two or more logical processing entities share the 
queue, and wherein the method further comprises: 
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30. assigning an execution thread to the particular queue for processing by one of the two or 
more logical processing entities. 

31. As to claim 23, it is rejected for the same reasons as stated in the rejection of claim 12. 

32. As to claim 24, Rashid ([0078], [0 1 00]) and Kimmel (col. 1 9, lines 1-21, Abstract) teach 
wherein the abstraction further comprises a storage location for a pointer to a hardware specific 
routine comprising at least scheduling instruction, and the method further comprises scheduling 
execution threads according to the scheduling instructions. 

33. As to claim 25, it is rejected for the same reasons as stated in the rejection of claims 2-4. 
In addition, Kimmel teaches the use of the dispatcher (see Abstract, col. 2, lines 36-46). 

34. As to claim 26, it is rejected for the same reasons as stated in the rejection of claim 1 . In 
addition, Rashid teaches a plurality of PPMs that are used ([0009], [0012], Fig. 2A, items 210a- 
21 Oh, etc.). Finally, Rashid teaches that each PPM/core can execute different software programs 
and routines, and even run different operating systems ([0064]). 

35. As to claim 27, Rashid ([0066], [0094]) and Kimmel (col. 1, lines 59-67 though col. 1- 
20) teaches wherein the first PPM comprises a first physical processing core which supports a 
single hardware thread, wherein the second PPM comprises a second physical processing core 
which supports a plurality of hardware threads, wherein constructing the first abstraction 



Application/Control Number: 1 0/66 1 ,4 1 3 Page 9 

Art Unit: 2195 

comprises indicating the first physical processing core as a single logical processing entity, and 
wherein constructing the second abstraction comprises indicating the second physical processing 
core as a plurality of logical processing entities. 

36. As to claim 28, Rashid ([0066], [0094]), Brenner (col. 1 , lines 24-47), and Kimmel (col. 
1, lines 59-67 though col. 1-20) teaches wherein constructing the second abstraction comprises 
indicating that the plurality of logical processing entities corresponding to the second physical 
processing core share one or more resources of the second PPM. 

37. As to claim 29, it is rejected for the same reasons as stated in the rejection of claim 1 . 

38. As to claims 30-40, they are rejected for the same reasons as stated in the rejections of 
claim 2-12, respectively. 

39. As to claim 41, it is rejected for the same reasons as stated in the rejection of claim 13. 

40. As to claims 42-43, they are rejected for the same reasons as stated in the rejections of 
claim 2-3, respectively. 

41 . As to claims 44-53, they are rejected for the same reasons as stated in the rejections of 
claim 16-25, respectively. 
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42. As to claim 54, it is rejected for the same reasons as stated in the rejection of claim 26. 

43. As to claims 55-56, they are rejected for the same reasons as stated in the rejections of 
claim 27-28, respectively. 

44. As to claim 57, it is rejected for the same reasons as stated in the rejection of claim 1 . In 
addition, Kimmel discloses that the operating system acts as the abstraction manager of the 
hardware architecture (col. 2, lines 58-67). 

45. As to claims 58-68, they are rejected for the same reasons as stated in the rejections of 
claim 2-12, respectively. 

46. As to claim 69, it is rejected for the same reasons as stated in the rejection of claim 1 
and/or 13. 

47. As to claims 70-71, they are rejected for the same reasons as stated in the rejections of 
claim 2-3, respectively. 

48. As to claim 72, it is rejected for the same reasons as stated in the rejection of claim 4. 



49. As to claim 73, Kimmel teaches wherein in response to a determination to assign an 
execution thread to the PPM, the dispatcher determining, based at least partially upon the 
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resource sharing information, to which of the logical processing entities to assign the execution 
thread (Abstract, col. 2, lines 36-46). 

50. As to claim 74, it is rejected for the same reasons as stated in the rejection of claim 8. 

51. As to claims 75-77, they are rejected for the same reasons as stated in the rejections of 
claims 4-6, respectively. 

52. As to claim 78, it is rejected for the same reasons as stated in the rejections of claim 9 and 
10. 

53. As to claim 79, Rashid ([0123]) and Kimmel (Abstract) teach wherein the two or more 
logical processing entities share one or more resources on the PPM. 

54. As to claims 80-8 1 , they are rejected for the same reasons as stated in the rejections of 
claim 24-25, respectively. 

55. As to claim 82, it is rejected for the same reasons as stated in the rejection of claim 26. In 
addition, Kimmel discloses that the operating system acts as the abstraction manager of the 
hardware architecture (col. 2, lines 58-67). 
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56. As to claims 83-84, they are rejected for the same reasons as stated in the rejections of 
claim 27-28, respectively. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

• Drysdale et al. (US 2003/0084269 Al) discloses synchronizing and 
communicating between processing entities, such as cores or threads, in a 
multiprocessor (see Abstract, [0013]). 

• Tanabe (JP 2004171167) discloses a multiprocessing that allocates threads based 
on a number of threads of a processor (see Derwent Abstract). 

• Smith (US 2004/0024874 Al) discloses a multiprocessing system that determines 
the load of each processing unit for load balancing purposes (see Abstract). 

• Boggs et al. (US 7,051,329 Bl) discloses a multithreaded processor and the 
management of resources based on the number of threads currently executing that 
concurrently changes (see Abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH TANG whose telephone number is (571)272-3772. 
The examiner can normally be reached on 8:30AM - 6:00PM, Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Meng-Ai An/ /Kenneth Tang/ 

Supervisory Patent Examiner, Art Unit 2195 Examiner, Art Unit 2 1 95 



